Monoamine oxidase (MAO; EC 1.4.3.4) is a flavin adenine dinucleotide (FAD) containing enzyme located in the outer mitochondrial membrane of neuronal and non-neuronal cells and catalyzes the oxidative deamination of a variety of xenobiotic monoamines such as dopamine, norepinephrine and serotonin [1] . MAOs are classified into two isoforms, MAO-A and MAO-B on the basis of their specificity to the substrates, susceptibility to specific inhibitors, tissue and cell distribution, and immunological nature. [2] . MAO-A preferentially deaminates serotonin, noradrenaline, and adrenaline, whereas MAO-B deaminates dopamine, β-phenylethylamine, and benzylamine.
Inhibition of MAO-A predominantly affects neurotransmitters considered to be important in depression and anxiety disorders. Therefore, MAO inhibitors are expected to be useful in the therapy of psychosis, depression, schizophrenia, and so on [3] . However, it has been reported that synthetic MAO inhibitors could have various side effects. Thus, in recent years there is an increasing interest in plant-derived MAO inhibitors for either the treatment or prevention of depression and related disorders.
To date, some chalcone and flavonoid compounds isolated from Gentiana lutea displayed inhibitory properties against MAO-A and MAO-B [2] and gentiacaulein, isolated from G. kochiana strongly inhibited rat microsomal MAO-A [4] .
Of the 12 Gentiana species recorded in the flora of Turkey [5] , G. olivieri is used in southeastern Anatolia for its antidepressant activity [6, 7] . A methanolic extract of G. lutea subsp. symphyandra roots is reported to exhibit a significant increase in the swimming endurance test, which estimates the antidepressive potential of the plant [8] . Previously, the MAO-A inhibitory potential of the methanolic extract of G. verna subsp. pontica was studied and three new benzophenone glucosides: 2,3'-dihydroxy-4- [9] .
In this study we aimed to investigate the MAO-A inhibitory effects of 1-3. Compounds 1-3 inhibited MAO-A with IC 50 values 31.3±4 µM, 41±4.7 µM and >250 µM, respectively, while clorgyline (MAO-A inhibitor) possessed an inhibitory activity with an IC 50value of 0.08±0.01 µM. Compounds 1 and 2 showed better inhibition of MAO-A. Results are summarized in Table 1 . Benzophenone glucosides were considered as xanthone precursors [4] and it was suggested that enzymatic and acid hydrolysis of the benzophenones in the presence of hydroxyl groups or other oxygenated substituents ortho to the carbonyl function can lead easily to the formation of xanthones [10] [11] [12] . In addition, xanthones bearing 1,3-dihydroxy substitution were reported to exhibit potent inhibitory activity against both MAO-A and -B enzymes [3, 13] . Therefore, it should be taken into consideration that orthodihydroxy substitution might account for the inhibitory action of xanthones on MAO-A enzyme.
Although MAO-A inhibitory capability of benzophenones has been reported for Hypericum thasium Griseb. [14] , this is the first report about the benzophenones in Gentiana as MAO-A inhibitors. Our results support the hypothesis that benzophenone glucosides are potential MAO-A inhibitors. Moreover, benzophenone glucosides with 2-hydroxy-4-methoxy or 2,4-dihydroxy substitutions in the B ring might be considered as more potent inhibitors.
Experimental
Reagents, chemicals and solvents: All reagents, chemicals and solvents were of analytical grade. MAO-A enzyme, horseradish 
Extraction of the plants:
The extraction and isolation procedure of the title plant and structure elucidation of the benzophenone glucosides 1-3 from G. verna subsp. pontica were reported elsewhere [9] .
For calculation of the MAO-A inhibitory effect, the slope of the linear change in absorption measured for wells with plant extracts were compared with the slope of blank controls. Data were processed in Microsoft Excel. GraFit 5 was used to calculate IC 50values.
In vitro MAO-A inhibition assay:
The method described by Holt et al. [15] was used with some modifications [16] . Fifty µL of plant extract/test compound dissolved in DMSO (or DMSO as blank); 50 µL chromogenic solution (0.8 mM vanilic acid and 2.5 mM 4-aminoantipyrine in 0.2 M potassium phosphate buffer, pH 7.6) containing 4 U/mL horseradish peroxidase; 100 µL 3 mM tyramine in 0.2 M potassium phosphate buffer, pH 7.6 and 50 µL 8 U/mL MAO-A in potassium phosphate buffer, pH 7.6 were added to each well of a 96-well, flat bottom microtiter plate, which was incubated at 37°C and measured for absorbance after 5, 10, 15, 20, 25 and 30 min at 490 nm on BioTek EL808 microplate reader at 37°C. To correct for unspecific absorbance readings, control wells were set up in the same manner as described above, but without MAO-A. Clorgyline was used as positive control. All experiments were realized in triplicate.
